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-FRm/Sl06 Parapenaeopa18 etylltera 
1 IDENTITY 
1.1 Nomenolature 
1.11 Valid name 
para~naeop.l. stYllfera (H. KlIne 
Iildwardo, 1 37) 
1.12 Objeotive synonymy 
PenaeUB etyllferus H. KlIne Edward., 
,1831 , B1st.nat.Crust., 2.418 
Penaeopsis Bt~11feru8 Bate, 1881. Ann • 
. JIag.nat.H1st., (5) 1183 
Penaua (Parapeneopsis) etyllferu& 
Aloook, 1901, Descr.Catal.Indian Deep Sea 
Crust.Maor.ADom. r14 
Parapenaeopsl s styllferus Noblll, 1903, 
Bo11.Mus.Zool.oomp.Anat.Torino, 18(452).4 
Parapeneopsis styllfera Aloook, 1906, 
Catsl. Indian Deoap.Crust.Coll.Indian Mue., 
3(1)136 
Parapenaeopsl s stylifera de Man, 1911, 
Slboga Exped., mono 39a r92 
Parapenaeopais stylifera styllfara 
Raoek and Dall, 1965t Verh.K.nad.Akad.Wat. 
Natuurk. , (2) 56(3).98 
1.21 Affinities 
SupragEPlerio 
l'h;r 1ua Arthropoda 
Class Crustaoea 
Subolass Malacostraca 
Series Eumalacostraoa 
Superorder EUoarida 
Orde::- Decapoda 
SUborder Natantia 
Section Penaeidea 
Faml~ Penaeidae 
Subtam1l;y Penaeinae 
Generio 
Farapenaeopsis Alcock, 1901, A desorip-
tive oatalogue of the Indian deep-sea Crusta-
oea Deoapoda Macrura and Anomala in the Indian 
Museum , 14. Type speoies, by' original de8ig-
nations Penaeus styliferus H. Hilne Eiwa.rds, 
1837. Gender: feminine. 
Para enao s is Aloock, 1901 lincorrect 
orl.rlnal 8'Pelling : 
Parapen&80p8ia Nobili, 1903, Boll.Mus . 
Zool.oomp.Anat.Torino, 18(452).4. 
The original s pelling Parapeneopsis haa 
been correoted to Parapenaeopsis b.y aotion 
under plenary powers of the International-
Commission on Zoologioal Nomenolature in Opi-
nion 864 (1969. Bull . zool.Nomenol., 25(4/5), 
138) • 
R&oek and Da11 (1965) have suggssted 
the desirabilit.y of further detailed studies 
of the genera Parapenaeopsie and~­
penaeus, sinoe the former genus lnolud~s spe-
oies having wide variations in general pharao-
ters and the gene rio determination of these 
two genera, baaed on the presenoe or absenoe 
of epipodltes on the third pereiopods, is in-
suffioient. 
Definition 
·"Rostrum dorsally toothed only. Carapaoe 
with longitudinal sutures not reaching &S far 
8S median pOsterior border of oarapaoe and with 
transverse sutures at bass of 3rd or 4th pereio-
pods. Cervioal and orbito-antennal sulci rather 
feeble; hepatio sulous present, usually we11-
developed anteriorly. Antennal and hepatio 
oarinae often present. Pterygostomial angle 
without a spine. Telson armed with small spi-
nules or unarmed. First segment of antenmllar 
pedunole without ~ spine on ventral dietomedian 
border. Ma.x11Iular,y palp usually with 2 seg-
mente, sometimes unsegmented. Exopods on all 
pereiopods. Petaem& tubular, median lobes with 
simple apioes or produoed into laterally direc-
ted prooesses; lateral lobes with short simple 
spout-like or long, more or les8 complex diato-
lateral projeotions and with proximolateral 
projections which m~ be very large. Appendix 
masoulina with 2 or 3 segments, the proximal 
large in relation to distal segments. The~ou. 
with a broad, usually ooncave anterior plate, 
the posterior plate usual~ slightly broader 
than the anterior. Zygpcardiao ossiole con-
sisting of 3 large teeth and 2 irregular rows 
of much smaller teeth . Pleuro branohiae on 3rd-
6th thoracic somites. a rudimentary arthrobranoh 
on 1st, anterior and posterior &rthrobranchiae 
on 2nd-6th, and posterior arthrobranch on 7th 
thoracio somitesJ mastigobranchiae on 1st, 2nd, 
sometimes on 4th and 5th thoraoio somites. 
Carapaoe often minutely pitted." (Dall, 1957). 
Speoifio 
Identity of type speoimen 
The type material, if still extant, should 
be in the oolleotion of the Museum National d t 
Histoire Naturelle, Paris. 
Type locality: "Lee environs de BombEI\Y". 
India. 
Diagnosia 
Rostrum with a strong double curve pro-
jeotins: beyond antennu1ar pedunole, bearing 
. 7-9 doreal teeth proximally, the distal portioD 
being styliform and unarmed; outer antennular 
f~agellum as long as oarapaoe l without ~stru~lJ 
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1.2. 
subhepatio ridge defining the anterior part 
of oervioal groove is continuod to the tip 
of the branohlostegal tooth, mastigobranchlae 
on 1st and .2nd pereiopodsJ 1st and 2nd pereio-
pods with basial spines, talean with a pair 
of fixed apioal spines. 
Artifioa1 ke,y to the Indo-Paoific spe-
cies of Para ansee sis "(modified after Dall 
(1957) and Hall 19 2) • 
1 
2 (1) 
) (2) 
4 (3) 
6 (5) 
8 (7) 
Msstigobranchiae on 1st and 2nd pereio-
pod •••••••••••••• • •• • •• • •••• • • • •••• • • • 2 
Mastigobranchlae absent on 1st and 2nd 
perelopods ••••••• • •• • ••••••••• • •••••• 12 
First pereiopods with basial spines •.•• 3 
First pereiopods without basia! 
spine s .••••••• • •••••• • ••• • •• • •• • •• • • • 11- -
Second pereiopodo with basial spinss • • 4 
Second pereiopods without basia l 
BpineB •••••• ; •••• • ••• •. ~.~ (Aloook) 
Tela on with a pair of fixed subapica l 
spines .•• ~.stylifora (H.Milne Edwards ) 
Tel Bon without fixed subapioal spines, 
with or without lateral movable 
spinee ••••••••• • .•••• • •• • ••• • • •• • •• ••• 5 
Petaama with a pair of long slender oa11-
per"-like distolateral projections direc-
ted forwards; thelycum with median tuft 
of long setae behind posterior edge of -
last thoraoio sternite •• • •• •• •••• •• ••• 6 
Petasma with a pair of di atolateral pro-
jections directed laterally or disto-
laterally usually sbort and spout-
like ...................... ... ... . . . .... 7 
Third pereiopods 2 with basial spine •• • 
• • • • • : ••••••••••• F .maxillipedo( Alcock) 
Third perel~pods 0 without basial 
8pine ••••••• • •••• ! . oornuta(Kishinouye) 
Postrostral oarina without groove, or 
if pre.ent ill defined •• • •• •• • • ••• •• •. 8 
Postrostral oarina with groove • • •••••• • 
••••••••••••••• 00 ••••••• !.probata Hall 
Postrostral oarina reaching almost to 
posterior border of oarapaoe •••• • • •• • • 9 
Postrostral oarina reaching 3/ 4 cara-
paoe, petasma with a pair of distolateral 
projeotions d-ireoted laterally, oap-like 
distal projeotions absent •• • ••••••• • •••• 
• • • •• 0 ••••• , ••••••••••••• ~. nana( Aloock) 
9 (8) The17OU111lfith a median tuft of •• tae 
on posterior plate ••• • •••• • ••••••••• • ••• 
• ••••••••••••••••• • !.sculptilis(Heller) 
The~oum without a median tuft of 
setae •••••••••••• • •••••••••••• • •••••• 10 
FRm/S106 Parapenaeopsis sty11f.~ 
10 (9 ) M.dian plat. of th.17oum placed oom-
plet e l y between t h e 4th l egs, 8ub-
reotangul ar, boUnded on eaoh postero-
lateral margin b,y a subtriangular 
plate about 2/3 size of the median 
plate • •••• •••••••••• P.aroaensis Hall 
Median plate of the~cum overl apping 
the ooxae of 4th legs, not bounded by 
any later al plates ••••••••.•••••••••• 
. . . . . . . . . . . . . . . . . t. hardwiok11( JU.r.) 
• 11 (2) . Epiga.trio tooth pr.sent ••••••• • ••••• 
••• • •••• ••• •• • • •••• F. balli Bur kenroad 
Epigastrio t ootb ab8e~ ••••••••••• 
• • • • •••• •••••••••• r.gracillima Nobill 
12 (1 ) Epigastric t ooth pr ••• nt ••• • •••••.• l ) 
Epigastric t ooth abaent ••••• • ••• • •• 14 
13 (12 ) Rostrum exoeeding tip of antennular 
pedunole, l ongit udinal suture extend-
ing ·to about 0;9 length oarapaoe from 
anterior edge •• ~.hungerfordi(AlcoOk) 
-Ros trum short , reaching tip of first 
s egment of antcnnular pedunole , longi -
tudinal suture reaohing as far as he-
p~tic spine •••••••.• ~. venu8ta de Han 
14 (12) Ant.rior plat . of th.1ycum V-.haped 
posterior edge, and 2 aocessory rid-
ges on anterior edge of posterior 
plats J rostrum wi th proximal 1/3 
rising from oarapaoe, remainder more 
or less horizontal ••• F.tenell~Bate) 
Anterior plate of theIYcum with a 
more or les9 straight transverse 
posterior edge , no aooessory ridges 
on anterior edge of posterior plateJ 
rostrum i t}Plined upwards at an angle 
to oarapa~e f or whole of its length ••• 
•••• •• • ••• •• • • ~. accliv±rostris(Aloock) 
Anterior plate wit h tongue-like pos-
terior extens ion, a forward~ direoted 
spine on each ant ero l ateral corner of 
the posterior plate, rostrum slendor 
and sigmoidal , distal 2/3 styliform 
and edentate I no mastigobranohiae on 
3rd pereiopods •••••••••••••• • •• • • • • •• 
•••• • ••• • • ~. ara£urica Raoek and Dall 
1.22 Taxonomio statuD 
Parapenaeopeis 
oies of the genus. 
inoluded at present 
sty l ifera is the type ape-
There are 17 valid s peoies 
in t he genus. 
1.23 Subspeoies 
Aloook (1906) or. ated a variety P.rtYl1~ 
fera var. ooromandelioa, whioh differe rom 
~llifera (H.Milne Edwards ) in tslsonio 
armature. Hall (1962 ) oonsider.d this diffe-
renoa as sufficient for specific discrimi-
nation and raised Alcook' s variety to epeo1fio 
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rank. Raook and Dall (1965) remarked, 
"our speoimens examined are fully comparable 
with Alcook's illustrations of P.s.ooroman-
~, and differ from the "true tostylifera 
not only in the reduoed, though more oonspi-
ouous, telsonio armature but also in the 
smaller number of rostral teeth. Since all 
other morphological oriteria are in oomplete 
agreement in both these forms, and the petao-
eata and thslYoa are indistinguishable, the 
speoifio separation of Alcock's variety from 
Milne Edwards' speoies oan not be attempted. 
HoweYsr, the present authors are fully aware 
t hat these two forms represent distinct, and 
geographioally separated racBs, and oonsider 
- it necessary to retain their taxonomio dis-
tinotion at an intraspecifio level. Conse-
lifera (B.Milne :&:lvards) quent~, the two 8UbBPeOi::.:~~;'~~~~~s~ty~_. 
~delloa. (Alcook) are " 
Even though the variety P.s.ooromandelloa 
1s reoognised, the extension of-its geographi-
cal distribution to the west coast of India 
( Nataraj, unpublished) neoessitates more de-
tailed studies of the biological aspects for 
further oonfirmation of the validity of its 
taxonomio position. 
1.24 standard common names, ver-
naoular names 
Vernacular name. On the southwest coast 
of India, the speoies 1s looally oalled in 
XalayalSJI "Kariltadi ohemmeen". 
1 . 3 Morphology 
1.31 External morphology 
'rhe speo=l:es 1s illustrated in Fig .. 18"-
Bostrua sigmoid with prox±mal orest bearing 
5-9 teeth + epigastric tooth, distal portion 
styliform and edentate, Btrong~ upaurved, 
projeoting muoh beyond tip of antennular pe-
dunols. Adrostral oarina ending about halt-
w~ between ep1gaa~r~o and penultimate ~o~tnf 
sulcus shallow. Postrostral oarina distinot, 
extending almost to posterior border of; oara-
paoe. Carapaoe fihely punctate, with fine 
l ongitudinal suture running from orbit to 
gas trio region, short transverse suture aoross 
branohlostegite at level of 3rd pair of perelo-
pods . 
J 
1.3 
Orbital spine small, postocular sulcus 
moderately' deep, at 450 to rostrum. (;e1"'lio&1 
sulcus shallow, short, not quite reaohing 
longi tudinal suture. Antennal spine prominent, 
antennal oarina ending below hepatio spine. 
Hepatio sulous pronounoed, sinuous, attaining 
horizontal position in its anterior iJ bepatio 
oarina distinot only for lower! sulcus, com-
menoing below hepatio spine, reaohing to sharp 
pter,ygostomian angle. 
Antennular flagella subequal, sllghtl7 
longer than oarapaoe in both sexes. 
Third maxilliped surpassing oarpooerits 
b,y daotylJ 1st pereiopod reaohing to the baBe 
of oarpooerite, 2nd to tip of oarpooerite, Jrd 
exoeeding oarpooerite by ohelaJ 4th slightly 
exceeding carpooeriteJ 5th reaohing almost tip 
of 2nd antennular segment. Msstigobranohiae 
and basia! spines on first two pereiopods. 
Abdominal oarination beginning trom pos-
terior 1/3 of 3rd somite, carina on 6th ending 
in sharp spineJ pair ot lateral cioatrioes on 
6th abdominal somite only. TelBon with more 
than 2 pairs conspicuous subapical fixed spinee. 
Petasma (Fig.lb) s.rmmetrical, simple, tu-
bularJ distolateral projections slender, horn-
like, straight, directed anterolateral~ at 
450 to petasmal axis, with ventral openings, 
distomedian projections small ana " curved ven-
trally". Proximal lateral enlargements of mode-
rate size, even~ rounded. 
Thelyoum (Fig.lo) consists of three 
equarish-out lobesJ large, conoave, median lobe 
liee between 4th pair of pereiopods, fits b.J 
means of short stem between pair of smaller 
lateral lobes ly"ing between 5th pair of pereio-
pods. 
Colour in 111"81 Latter part of bod;r green_ 
ish bro1f1l, sidee and appendages soarlet (Kanon, 
lQ56). 
1.4 
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FEZ/S106 Parapenaeopst. .tl1itera-
c 
I I O·2cm 
Pig. 1 Parapenaeopsls stzlitera (H. Milne »:1wards): 
a, lateral view, b, petasma, 0, th.~oua. 
(figs. b and 0 trom 5h&u:hmahmud &ad Tellbe. 1956) 
--O·lmm 
JB!IS106 Parapenaeopsi. atllU.r& 
2 DISTRIBUTION 
2.1 Total area 
General distribution of the apeoies 1. 
Xaraohi l West Pakistan), w8at 00881; of India, 
Paa Strait and Madras. In terms of the FAD 
areas ood. (Holthuis and Rosa, 1965) it ooours 
in part of sea area ISW and on 80me ooasts of 
lAnd areas 42l( \I), 423 a:cd 424. 
lain distribution 1s along the vest ooast 
of India between 80 B and 210 B. Adults occur 
in the 008stal waters up to 30-40 m depths on 
80rt .. ddz bottom. 
2.2- DUt'srsntial distribution 
2.21 Spawn, larvae and juveniles 
Very 11ttle information 1s available on 
the distribution of eggs, larvae and juveniles. 
Xenon (1953 ) believed that the eggs are libe-
rated in shallow vaters at a depth of 10-12 lath 
(lH-22 m). Eggs which seem to belong to this 
speoies have been colleoted from the inshore 
waters of Coohin in the month of Ootober. 
Earlz larval stages, inoluding proto""ea am 
ZOG8 (IIl1'S18), oocur from Ootober to X"" in the 
inshore vaters of Coohin. Postlarvae have been 
recorded in the months of Deoember and. January. 
These stages, unlike the corresponding stages 
of other commercial penaeid prawns ot this 
ooast, do not enter the backwaters. 
Juveniles ranging in sizs trom 10-20 mm 
have been oaptured in all months from Deoem-
ber to June from Caliout vatsrs (Xenon, 19 ,~). 
2.1 
2.22 Adults 
On the west ooast of India, the speoies 
ie .ost abundant from Veraval to the Tr1vand-
rum coast, but moderately available in the 
Sind, Mekran and Kutoh areas. It is only found 
in smaller numbers on the southernmost part ot 
the west coast and on the east coast of India. 
It oocurs all the 7ea~ round on the west ~o&st, 
the main osasons being,Oatober to Deoember at 
VeravalJ September, January to Febru&r7 and 
April to July in llomb .... waters, April, Julz a:c4 
August in the inshore tisher" of KarwarJ 
February to ~ along the Jlalabar coaet and 
January, February, June 8l1d in September to 
Ootober in the Coohin area (lienon, 1953, Shailo-
hmahlllUd and Te1Dbe, 1960J George, Raman and 
Nair, 1968) .• 
2.3 Determinants of distribution changes 
Unlike ~ number of other penaeids that mi~ 
grate into estuaries and backwaters when quite 
;young, E.. stllifera 1s a pureq marine form, 
spa:c4ing all its IUs in the sea. Its higher 
oonoentration between Veraval and Trivandru., 
ita relative abundanoe during warmer" months, 
the movement ot large sized prawns aw~ from 
the shore after the oommenoement of southwest 
monsoon (Xenon, 1953) and the soaroity of 
postlarvae in the inshore waters appear to 'he 
due to their inabilit,J to tolerate !eduoed 
salinitl. 
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3 BIONOMICS AND LIt'E HISTORY 
3.1 Reproduotion 
3 .n Sexuality 
~.Btlllfera is heterosexual. No instance 
of hermaphroditism has been .reoorded. 
The male is distinguished from the female 
b,y its smaller size and'bright 00 lour. In the 
male, the sndopoditss of the 1st pair of pI so-
pods are modi:f'ied to form a copulatory organ, 
the petssma or andrlcum. The 2nd plsopod also 
shows an accessory struoture, the appendix 
maAoUlina. In the female, the most striking 
oharaoter is the presence of a ventral thora-
cio structure, the the~cum, aituated between 
the las t three pairs of t horacic lege . In ad-
dition to the above mentioned difference is 
the location of the openings of the genital 
duots. In the femals, they are situated on the 
bases of the ooxae of the third pair of pereio-
pods, while in the male the,y are on the last 
pair. The development of petasma and the~cum 
of the speoies has been studied by George and 
Roo (l961). 
Male and female rep~duotive systems are 
illustrated in Fig. 2 and are dssoribed in 
detail by Shaikhmahmud and Tembe (l958 ) . 
3.12 Maturity 
Aooording to Menon (1953) males attain 
maturity at 65.0 mm and females at 75.0 mm. 
By statistioal ana~ais Rae (1968) has shown 
that the minimum size (total length ) at first 
maturity for females is 63.2 mIDJ the smallest 
mature female oolleoted was '(O.O mm. Man;r 
prawns become mature in the first year of 
their life. 
Based on the mioroscopical and maoro-
soopioal studies of the ovar,y, Shaikhmahmud 
and Tombo (l96l) and Rao (1968 ) have distin-
guished five maturity stages. These arel 
1) Immature stager The ovaries are thin, 
translucent, unpigmented and conf i ned to 
the abdomen. They measure 30 to 68 mm in 
length and 0.65 to 1.5 mm in breadth. They 
oontain oocytes and small spherical ova 
with clear cytoplasm and conspicuous nu-
olei. The diameter of ova is less than 
0.08 mm . 
2) Early maturing stages The ovary is inoreas-
ing in size and the anterior and middle 
lobes are developing. The dorsal surfaoe 
is light yellow to yellowish green. The ~ 
length and breadth of the ovary varies 
from 43 to 84 mm and 1.5 to 2.0 mm res-
peotivoly. Opaque yolk granules are formed 
in the oytoplasm and partly obscure tho 
nuclei. The developing ova measure 0 . 10-
0.19 mm. 
3.l 
3) Late maturing stagel The ovary rs 
light green and visible through 8XO-
skeleton. The anterior and middle 
lobes are fully developed. They me&-
sure from 5l-9~ mm in length and 1.9 
to 2.8 mm in breadth. The maturing OTa 
are opaque due to aooumulation of more 
yolk. Most of the ova measure between 
0.14-0.27 mm. 
4) Mature stage I The ovary 1s dark green 
and clearly visible through the exo-
skeleton. The lobes measure 49 to 119 
mm in l ength and 2.9 to 4.0 mm in 
breadth. The ova are larger than in 
the preoeding stage and the peripheral 
region becomes traneparent. Mature ova 
measure between 0.20 mm and 0.35 mm. 
5) Spent recovering stager The ovaries are 
greatly · reduoed in size, flaooid and 
dirty whitish in oolour. Most of the 
ova measure less than 0.096 mm. 
The size frequency distribution of 
ova in different maturity stages is shown 
in Fig. 3. 
3.l3 Mating 
t.stylifera is promiscuous. There is 
no observation on the actual mating of 
these prawns, but Menon (1953 ) believed 
that they mate freely and mating is not 
oonfined to any particular months, but 
probably occurs throughout the year. As 
in other penaeid prawns, copulation ocours 
between a hard male and a soft female •. 
3.14 Fertilization 
Fertilization is external, at the 
time of egg-laying. 
3.l5 Gonads 
Rae (l968) has estimated that the 
species produces an average of 39 500 eggs 
at 10.0 mm and 230 000 oggs at l20.0 mm 
total length. The formula for the rela-
tionship between the fecundity and total 
longth is given as Log F = -1,5146 + 
3.3431 Log L where, F· is tho f"ooundity 
and L the total length. The ooeffioient 
of oorrelation (r) is 0.8079. 
3.l6 Spawning 
Number of epawnings per year 
Chopra (l943) remarked that tha spe-
oies' breeds a number of times before 
reaching maximum size. Menon (1953) 
stated that sinoe the maximum life may 
not be more than 2-3 yeare, it i s poseible 
for an individual to breed 2 or 3 timos 
during its lifetime. Spawning more than 
../" 
3.2 
fig. 2 
, 
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anterior, middle and posterior lobes of testis, vDl_3, 
proximal middle and distal parts of vas deferens, 
VE, vas efferens. 
», female 87StemJ AL, ML, ·PL. anterior, ~lddle and 
posterior lobes of ovary. 
O. spermatophore l d1agrammatio J • 
.D, spermatozoa. lid , headJ Bo, body", T, tail. 
ll"ro. Sha1khaahlftld and 't_be, 1958) 
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once in a year, as indioated by the struoture 
of the ovary and the development of ova 1n 
mature individuals, haa also been pointed out 
by Shaikhmahmud and Tembe (19~). Reoently 
Rao (1968) has shown that the species breeds 
3 times during its growth from 91-100 to 
111-120 mm. Since females attain maturity a~ 
10 mm, it is quite probable that they m~ 
spawn twioe before growing to 91-100 mm. 
Thus the speoies m~ spawn 5 times during its 
lifetime. It has also been observed that 
there is a gap of 2 months between the suo-
oessive spawnings, during which period the 
immature stock of ova grows to the final stage 
of maturity, ready for oOllsequent spawning. 
Spawning seasons 
The species breeds throughout the year, 
but the peak spawning season seems to vary 
from plaoe to place and from year to year. 
At Bombay, Shaikhmahmud and Tembe (1901) ob-
served the peak period in March, April and 
~, but Mohamed (1967) found it extending 
from September to February. Along the :t.lala-
bar coast, the peak occurs during October-
Deoember (Menon, 1953). At Gochin, November-
January and April form the peak spawning times 
(George, Raman and Nair, 1968; Rae, 196tl). 
Spawning time of day 
It is quite probable that spawning m~ 
take plaoe at night, ' as developing eggs have 
been collected in the ear~ morning in the 
plankton. 
Sequenoe of spawning of individuals 
in & population 
In the population, indiViduals of various 
sizes breed frequently with a short time be-
tween suooessive spawnings, whioh results in 
a prolonged breeding period in the population 
as a whole (Rae, 1968). 
Faotors influencing spawning time 
A positive correlation between the in-
tensive spawning and the inorease in the bot-
tom temperature of the fishing grounds has 
been pointed out by Rae (196e). 
Relation of the time of ~reeding to 
that of related or associated species 
In Cochin vaters, October-January is the 
peak breeding time for all the five penaeid 
prawns of oommercial importanoe, inoluding 
t. stylif'era. 
Looation and type of spawning ground 
Kenen (1953) believed that the epeeies 
breeds in oomparative~ shallow water, not more 
mars than 10-12 fath ( 18-22 m) in depth •. 
Shaikhmahmud and Tembe (1960) commented 
"it would seem that !.affinis, E,..etylifera 
and P.maxillipedo prefer areas 01' sof't mud, 
rioh-plankton and shallow ooastal waters 
where they mate and spawn". 
Ratio and distribution of sexes on 
spawning grounds 
In tbe trawl fishing ground of Coohin, 
the female ratio is less in Ootober to Deoem-. 
ber, which is the peak breeding period of the 
speoies (George and Rao, 1967). The spawn-
ing females probably migrate to rather deeper 
water. 
Reproductive isolation 
George and Rao (1967) have suggested 
that there is segregated movement of females 
to deeper water during the spawning seaSOD. 
3.17 Spawn 
No information is available on the eggs 
and their struoture. 
The epermatophores are oval transparent 
sac-like struotures measuring about 0.06 mm 
in breadth and 0.3 mm in length (Fig. 20). 
In eaoh spermatophore, the sperms are arranged 
in 6-8 transverse compaot rows. The sperm 
(Fig. 2D) is elongated and c,ylindrioal, with 
a ver,y ahort tail. The head-piece is slightly 
smaller than the body and tail. The whole 
spermatozoon appears to be enclosed in" a thin 
transparent membrane whioh is- produoed into 
a spine-like process at the tail end (Shaik-
hmahmud and Tembe, 19~). 
3.2 Pre-adult phase 
3.22 Larval phase 
There is no published acoount of the 
larvae of this species. Mohamed!!. ale ( 1968) 
have described the first postlarval stage 
(Fig. 4), obtained from the marine plankton 
as well as reared in the laboratory from the 
~8iB stages. Sizes ranged from 4.25 to 4.75 
mm in total length and 1.290 to 1.315 mm in 
oarapace length . This stage of larva can be 
distinguished from the correeponding stage of 
other commeroial penaeids by the telBon having 
3 pairs of lateral and 11 posterior spines, 
the posterior margin between the outermost 
pair of posterior spines tapering towards mid-
dle region, the median posterior spine being 
very muoh longer than the adjaoent spines, and 
the absenoe of median dorsal spinee on tbe ab-
dominal segments. 
The rarity of the larvae in the inohore 
plankton and their complete absenoe in the 
3.4 
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backwater areas support the view that the Bpe-
018 S oompletes its life cycle in the marine 
environment and the larvae prefer offshore 
waters. 
3.23 Adolescent phase 
Little 1s knolffi 01' the . juvenile phase 
of the speoies. Post larval prawns measuring 
from 10-20 mm and imma~ure individuals below 
60 rom havo been reoorded from Deoember to June 
by Monon (1953). 
3.3 Adult phase 
3 • 31 LonBevity 
Menon (1953) stated that the species 
lives for two years, but suggested tbat Boms 
m~ live longer. 
3.32 Hardiness 
The speoies 1s purely a marine form, and, 
as suggested by Menon (1953), the large prawns 
probably oannot tolerate the low salinity of 
the insbore waters during the rainy season, and 
tbe,y move away into deeper waters. 
3.33 Competitors 
Metapenaeus dobsoni, whioh is abundant in 
the inshore and offShore prawn fishery of south-
west India, i8 probab~ a competitor of ~. 
stzlifera. 
3.34 Predators 
The speoies has been reoorded in the gut 
oontent of juvenile fish of the speoies Pseudo-
Bciaena diacanthua. 
3.35 Parasites, diseases, injuries 
and abnormalities 
A boP,Trid parasite has frequently been 
found infesting the branchial ohambers ot these 
prawns. It belongs to the genus Epipenaeon 
Nobili. A study of the gonads and external 
sexual organs of parasitized prawns has re-
vealed that the,y m~ remain imperfeotly deve-
loped or rudimentary even in epecimens measur-
ing over 100 mm. The parasite theretore seems 
to produoe a marked inhibitory effeot on the 
development of the sexual organs of the host 
(Menon, 1953). 
3.4 Butr1tion and growth 
3.42 ,'ood 
Menon (1953) examined the Btom&aQ oontents 
ot several prawns ranging in size from 45-105 mm, 
and reoorded remains of orustaoeans, inoluding 
oopepoda, oirrlpeds (cypris larvae), ~8id8, 
'v 
amphipods and larval decapods. Minute gas-
tropods, bivalves and foraminifera are other 
groups whose remains have also been observed 
f requently. Vegetable matter other than dia-
toms has been notioed rarely. As in other 
penasid prawns, the stomaohs also contain & 
oonsiderable amount of sand and mud. 
3.43 Growth rate 
Relative and absolute growth pat-
terns and rates 
Monon (1953) ootimatod tho growth by 
traoing the progression of modes in length-
frequenc,y distribution (Fig. 5). Prawns 
ranging in size from 10-20 mm were present 
in all months from Deoember to June. In 
November 1950, no prawns meaeuring below 65 
mm were oaught. whereas in Deoember ot the same 
year 22 peroent of the oatohes were below b6 mm. 
Most of the juveniles oaught during Deoember 
are regarded as belonging to ~ne generation 
produced in the two preceding months , and the 
frequency cuxve sho.ws t wo generations I the ons-
year-class with a modal length of tlO-90 mm and 
O-group without any well-defined mode. The 
subsequent growth of the O-year-group was es-
timated from the frequency ourves of the suc-
ceeding months. In January and February the 
curves were diffused beoause of' the presenoe 
o~ oonsiderable numbers of rapidly growing 
prawns of the O-group and the reduotion in 
growth of the first-year class. In March, 
the length frequenc,y distribution showed ths 
rapid~ growing O-year-group bad reach~d a 
length of 70-ti0 mm (~d the one-year-olas8 was 
dwindlina dUB to t1,.b1n8. In April and M~, 
the modal size remai ned the same. tbo~ in 
the latter montb th. pe~oentagO of larger 
prawns showed 80me inorease. In'. June, the 
larger prawns disappeared due to migration to 
d~eper waters. These observations suggest tha t 
the prawns born probably in late October or 
early November grow to a length of 70-80 em in 
the course of 4-5 months; the subsequent growth 
from April to October is slower. Froe this it 
is evident that one-year prawns attain an 
average length of 90-100 mm. 
In the trawl fiehery of Coob1n (George, 
Raman and Nair, 1968) the dominant mode o~ the 
speoies in November is 81-85 am in .alee and 
86-90 IDlIl in females. These IIlOdeB ahitt gra-
dually to 9&-100 .. and 10b-l10 mm respeotive-
q by tho middle of the ...... on lFebrua17-llarob). 
-The growth in the intervening period ot 4 
months worke out to 15 'II1II tor .ales and 20 -
for females. 
In Bomb~ waters (MOhamed, 1967) the 
speoies appeare to grow a little raster. In 
November 1957 the modeo representing the 
youngest individuals were 5l-5~ mm ror males 
and. bl-65 mm :f~.r females. These modes 
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progresslve17 shifted to 81-85 m~ and 91-95 m. 
mm in February, shoving a growth of 30 mm in 
tnree months. The monthly growth-rate is 
therefore about 10 mm. The tresh reoruits 
observed in November might have been born 
in M~ or June and they would have oompleted 
5-6 months of life. 
~.styllfera rOG8mblee other Indian com-
mercial ponaeido in that the males and fe-
ma198 groW' at different rates. E'lgure b shove 
length-frequency distributions for males and -
females 8eparat8~ for oatohes taken in 
November, January and MarCh (Menon, 1953). 
In eaoh 0&S8, the modal length for :fema188 
was higher than that for males, showing 
tbat the females grow faster. Oeorge, Raman 
and Nair (196H). in thoir study of the Coohin 
offshore flBhe~, confirmed that the faster 
growth of females io continued after reaohing 
maturity. 
3.5 Behaviour 
3.51 rUgrationn and looal movements 
This 1s a speoies whioh does not enter 
the estuaries and baokHaters, but in the sea 
it appears to perform annual migratory move-
monts to and trom the coast. The shoreward 
movement seems to commence in October. To-
wards tho end of May, after the commenoemont 
of tho southweat monooon, the prawns begin 
to move 1nto deoper vaters. The large prawns 
are the first to leave the inshore wate r s, 
probably due to their inab1lity to tolerate 
the lowering sa!1n1ty, and these are follov-
ed by 70unger ones. A.a a result, from Juq 
onwards only occ8siona1 indiViduals have been 
captured near the shore. Fema~e8 probab17 
remain offshore for Bome time after the rains 
have stopped, and in some oases may not return 
until a year later. Males howev~r return 
rapidly and praotioally all are oaught (Menon, . 
1953. 1957). 
aeorgo. Banerj1 and Xohamod (1968) .tu-
died the mOTementa of thle epeoiea in the 
tiBhing ground otf Coohin. It i8 sugg •• tad 
that dur1ng Apr11 to lune .. all prawn. enter 
the 5-10 tath (9-18 m) area. Inoursion8 01' 
large prawns into this zone are 0 bsened from 
Ootober to Deoember. Fro. Karoh to MaJ, the.e 
prawns moTe aw~ from th1s sone. 
3. 52 Schoo ling 
The achoollng habits of the speoie8 have 
not been observed. It 18 g.neral~ oaught 
alone with !.dobsoni. 
3.8 
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4 POPULATION 
4.1 Stru-oture 
4.11 Sex ratio 
Table I is construoted from figures given 
by Menon (195't) from an examination of 396tl 
prawns of this species_from oommeroial catches 
from the sea and backwaters of Narakkal. Mo at 
of the prawns in the smallest size- group oon-
sidered (below 80 mm) were immature, while 
most of those in the other two groups were ma-
ture. There were oOllsistently more males 
than females in the total eamples and in both 
of the smaller size- grouys but a great pre-
dominance of females among prawns of' over 
100 mm. 
Shaikhmabmud and Tembe {1960), who stu-
died variations in the sex ratio 01' the species 
in Bombay waters, pointed out that females are 
predominant for the six months from January to 
June, coinciding with the peak of the breeding 
sesson. 
In the offshore catohes of Vochin, George, 
Haman and Hair {1968) observed a predominanoe 
of femalos in most months, in both larger and 
smaller oi~e-groups. 
George and Rao (1961) studied the dis-
tribution of sex ratios of this speoies in 
mo~thly samples from the Cochin trawl fisher,y 
{Table II). They found a significant depar-
ture from the binomial distribution. Females 
were least common on the fishing ground from 
October to Deoember. 
4.12 Age oomposition 
Age composition of the population 
as a whole 
The population is moetly oomposed of 0, 
1 and 2 year-groups. The first two groups 
make up the bulk of the catches. 
Age distribution of the catoh 
qn the Bombay oonst, the fishery is mainly 
supported by the O-year-group, while at Kar-
war and Mangalore, 1st and 2nd year- olass 
prawns dominate the catch throughout the year. 
On the Malabar coast the fisher,y is sustained 
by prawns one year or lesB in age. First 
year-class prawns beein to appear in the cat-
ches in Ootober, and b;r March the O-group 
begin to enter t he oatches in appreoiable 
numbers. Along the Coohin and Alleppey coasts 
also, the fishery is supported by prawns be-
longing to tbe ~y'ear and firot year- olasses 
(aeorge, 1961). 
In the offshore catches 01' Cochin, sm.all-
er sroups oome to tho fishery in April, and 
4.1 
from November to Maroh larger groups predomi-
nate. 
Variations in depth 
Both Menon (1953) and aeorge (1961) ob-
served that the bigger specimens belonging to 
the seoond year-olass dieappear from the in-
sbore fishery at the commenoement of the Bouth-
west monsoon. (See also seotion 3.51). 
Age at first oapture 
The smallest prawns oaught on the Mala.- . 
bar coast are probably less than 2 months old 
{Menon, 1953 ) , but in most regions where the 
speoies is fished the age at first oapture i8 
probably 5-6 months. 
Age at maturity 
Sinoe the minimum size at first maturity 
is 65.0 rom and 10.0 mm for males and females 
respectively, the prawns beoome mature in the 
first year of their life. 
Maximum age 
Menon {1953) suspected that some speci-
mens at least m~ be older than two years. 
4.13 Size oomposition 
Length composition of the population 
as a whole 
The recorded size range of the population 
as a whole is from 10.0 mm to 145.0 mm. 
Length composition of tpe oatoh 
At Veraval, sizes of theae prawns vary 
from bl-130 mm. In Ootober, 1l-H5 mm prawns 
dominate the catch, while in November and Deoom-
ber slight~ larger prawns meaeuring 90-100 mm 
for females and tiO-90 mm for males ocour in the 
catohes. In March the 101-115 mm size group 
dominate the oatoh. 
In Bombay, the 51-65 mm size-group is o~ 
served from September to November. In Februar,y 
this group attains Bl-95 mm. In Karwar, from 
Januar,y to May prawns of 101-120 mm dominate 
the oatchee and in November to December and in 
June slightly smaller sizes are enoountered. 
In most months males measure B6-~O mm. 
At Mangalore, the dominant sizes for males 
and femaleD in July are 81-90 mm and 91-105 ros-
poctively. At Vannanore during the peak fisher,y 
season 1n Deoember to February, prawns measurin8 
between 76-80 mm and 91-95 mm aro landed. 
On the eochin coast, femalee measuring 
9b-lOU mm and males Ul-95 mm are oaught from 
J anuar,y to Maroh. In April and Mq both the 
• 
4.2 
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TABLE I 
Peroentage \ aotual number in brackets) of iems.lGs of 
l.8tll1fera in different size-groups and in difterent 
7efl%'s. Suplee from lfarakkAl, southwest India 
(Data from Menon, 1957) 
all sizes under 80 l1li8 BO-1oo mm 
41.4 (436) 32.1 (191) 45.0 (167) 
47.3 (719) 43.4 (2~6) 43.5 (326) 
49.3 (187) 37.0 (47) 40.3 (75) 
40.4 (411) 35.1 (232) 37.0 (102) 
44.2 (1753) 37.0 (756) 42.3 (670) 
TABLE II 
Peroentage of teaales ot P. stzlifera in BalDPles from 
the Cooh1n trawl f1aher,r, 1962 and 1963 
(Data from George and Rae, 1967) 
over 100 _ 
90.7 (78) 
95.5 (107) 
98.5 (65) 
96.2 (77) 
95.0 (327) 
sacple size " iomales sample size " fem&le. 
33 73 41 59 
43 81 29 45 
108 57 141 54 
49 49 251 87 
401 57 31 58 
818 48 24 58 
. September 515 54 .. . . 
Ootober 778 46 125 36 
IOTtnlber 574 39 177 33 
Deoember 326 48 18 22 
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smaller as well 8S larger groups ara present. 
'1'he fishery OOtJlDlen08S in September, 800n after 
the rainy season, when 91-100 mm prawns are 
caught, and 1n the succeeding months up to 
Deoember 71-95 mm prawns are found in abun-
dance. 
Variations with depth 
The size di.trib~tlon of the epeci •• with 
depth has been studied by Oeorge, Banerji and 
Xohamed (1968). In the 5-10 fath (9-18m ) area 
the size inoreased gradually to reaoh the mean 
al&8 of 90.2 to 95.3 mm by January-February and 
then it deolined. In the 10-15 fath (18~27m) 
area a mean size of 111.0 mm wae reoorded in 
February. In the deeper zones, the size vas 
oomparatively lov, varying from 71.2 to 90.0 mm. 
Size at first oapture 
Menon (1953) reoorded a minimum size at' 
10.0 mm 1n catches on the ~mlabar COBst. 
Size at maturity 
Minimum size at maturity for females is 
63.2 mm and for males 65.0 Mm. 
Maximum size 
Maximum size reoorded is 145.0 mm 
(Shaikhmahmud and Tembe t 1960). 
4.2 Abundanoe and density of population 
4.21 Average abundanoe 
Estimates of population size are not 
available, but ~.stylifera makes up approxi-
mately 18.0% of the annual prawn oatohes of 
India (Mohamed, 1967a). 
4.22 Changes in abundanoe 
Oeorge (1961) gave the bTdrographioal 
features of the sea water at Alleppe.Y and 
Narakkal. During the peak of the fishing 
season, dissolved o~gen varies from 3.25 to 
4.82 ccl l, salinity from 2tl.09':to to 34.0b~ .. , 
surfaoe temperature 27.8 to.29.50C an~ pH 
8.30 to 8.38. 
4.24 Changes in density 
Landings per unit of fishing effort 
(Se. e.otion 5.41) 
Variations with depth 
In the inshore water the species is 
abundant at depths of less than 22 m. After 
the introduotion of meohanised fisbing for 
prawns, tbe species has been oaught in appre-
oiable numbers up to 40 m depth. In Septembor, 
4.3 
the speoies is generally enoountered in 
deeper waters, and from October onwards it 
is caught 1n large numbers in shallow water 
areas between 11 to 20 m depth. 
The &bundance of the speoies with depth 
on the trawl fishery ground of Cochin has been 
studied by George, Banerji and Mohamed (1968). 
Very early in the 1961-62 season the speoies 
was oomparatively soaroe in shallow waters 
(0 to 9 m). Their abundance ranged from 124 .. 
to 2 60tl (catch in numbers per trawl hour) 
between 9 and 18 m, with maximum numbers in 
Ootober and minimum in January. In the lli-27 
m area their abundanoe varied from 11 in 
Deoember to 2 844 in June, and. hiGh numbers 
were reoorded in September and October in 
deeper zones (27-45 m). 
In the 1962 -63 season, a. maximum abun-
danoe of 1 0)6 was reoorded in December and & 
minimum of 16 in M9¥ in the 9-18 m zone. In 
the 18-21 m area high numbers were obtained 
in Ootober and November. In the deeper areas 
the maximum abundance was 1n September and 
June. 
In the 1963-1964 sesson, large numbers 
wero noticed from Deoember to ~ in the 9-18 
II area and in June in depths of 18-21 m. In 
deeper waters the oatch was good in Ootober 
onl,y • 
Seasonal variations in available 
stock 
(See .eotion 3.51) 
4.3 Natality and recruitment 
4.31 Reproduction rates · 
Annual egg produotion rates 
~o estimate of annual egg produotion of 
the population is available. ( See section 
3.15). 
4.32 Faotore affeoting reproduotion 
(See section 3.16) 
4.33 Recruitment 
According to Ueorge tl9bl) the reoruit-
ment of young prawns takes plaae twioe in a 
year, the younger prawns are Horui ted in 
April and again in September. From the obser-
vations of the offshore catohes George, Raman 
and Hair (19btl) arrived at tho S8me oonolusion. 
In Bombay waters, fresh reoruitment o~ 
younger prawns is observed in November (Mohamed, 
1967) • 
~14 
4.6 Tho population 1n the oo_v 8M 
the ecosYstem 
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Speoies co.position of the oommun1~ 
and relative a1mae ot their popula-
tiona 
The catch oomposition ot the trawl tiaher,y 
ot Coohln and adjaoent vaters has been studied 
b1 Tholaall1ngam at a1. (unpublished). The 
.oat abundant 8peo18;--~ght with the praVDa 
1D. the Ooohin area are the fishes 
•• 1ulIObranoba , 
~~~~~~~~~~l-~~~) and m18oe1laneouo 18 uaual17 found and the lat:ter 1. 
Changes in environmental factors and 
their efreot on the population 
(Soe aeotlon 3.32) 
Fa./Sl06 Parapenaeopol0 .~l1!.ra 
, 
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5 EXPLOITATION 
5.1 Fisbing equipment 
5.11 Ueare 
In the Bombay area, V81:ious sizes of bag 
net are used for oatching prawnsj these are 
made of either cotton yarn 'or hemp_ Small 
nets, whioh var.y in Bl~e from 35-50 ft , (11-
15 m) in length with a mesh size from t-2 in 
(1-5 om), are known as 'bokshi', whereas Idol' 
neto m~ vary from 130-150 ft (40-46 m) in 
length. The details o~ the 'dol' net and its 
operation have been desoribed by Setna (1949). 
On the North Kanara cosst, th9 prawns 
are caught by ahore seine (yendi bale ) , the 
details of which are given by ~radhan (1956 ) . 
On the southwest coast of India, various 
types of boat seinea (tangu vala, vatta vals, 
koru vala) , ahore seines (kamba vals, nona 
vala), drag nets (vadi vals ) and cast nets are 
employed. On tbe east coast, the bottom drag 
net l thuri vaIa) is usod. 'l'he detailed des-
oription and modes of operation of the various 
indigenous gears which are used for prawns and 
fish are described by Hornell l1925, 193tl)f 
'l'hyagarajan and'rhomas ll902)f Kuriyan!!!.!!:.. 
(1962) and Kurian (196~). 
Ahmad (195'{) described various gear a em-
ployed in prawn fishing in East Pakistan. 
Trawls for use from powered boats were 
introduoed into India. in 194'{, and at present 
they are widely usod for prawn fishing. The 
most oommon shrimp trawl is 2 to 4 seam trawl 
varyinG from 13 to 18 m in head-rope length 
and vrith mesh sizes of 70 mm, 50 mm, 38 mm and 
25 mm for wing, body, throat and cod end res-
peotively (Fig. 7). The trends in develop-
ment in prawn fishi~ gear in India has been 
reviewed bw Kuriyan (1965). 
The first attempt at exploration of fi sh-
ing grounds with a beam trawl was made in 
1900 off the Bomb~ coast (Chldambaram, 19~3). 
Subsequently, Burroughe (1958) suggested the 
design of a beam trawl suitable for operation 
from low-powered veosels. Various experi-
ments conduoted with beam trawls and their re-
sults woro reported by De nhapande (1960 ) , 
Kuriyan et ,,1. (1962h Daohapande and Sivan 
(1962) .:;;;r D .. haponde .!!! a1. (1964). 
Organised commercial otter trawling for 
prawns oommenced in 1958. Several new deaigna 
of otter trawling gear have been introduoed 
(Satyanarayana .!i!ll.:., 1962; Kuriyan ~ a1., 
1963), Miyanoto .!!! .1. (1963) reviewed the 
trenda in the development of prawn fishing 
methods on the weot coast of India. 
5.1 . 
Although indigenous gear i8 still emplo7ed 
for prawn fishing, the main gear for oatching 
prawns at present ie the trawl. 
Echo sounding is used in eome of the big-
ger oommeroial and Government owned vessel. 
for bottom fishes and prawns. 
5.12 lloats 
The indigenous gears are mainly operated~ 
b:r dug-out oanoes and plankbuilt boats witb 
out-rigger. The meohanised fishing vessels 
are generally 7-11 ~pablo boats, having 10-
30 b.h.p. engines. 
At present meohanised fishing vessels are 
widely used and there are about 5 000 meohanised 
fishing boats in India. The trend in develop-
ment is to oonstruot bigger vessels to suit the 
offshore prawn fisbing ventures. 
5.2 Fishins areas 
5.21 General geographio distribution 
Karachi, west ooast of India and east 
ooast of India. Marine area, ISW (Fig. 8). 
5.22 Geographio ranges 
Distanoe from OOBst 
t.stylifera is found in large shoals in 
the shallow waters on the west ooaet of India, 
and forma an important species both itt the in-
shore and offehore fishery. 
Areas of greatest abundanoe 
(See seotion 2.22) 
5.23 Depth ranges 
(See seotion 4.24) 
5.24 Conditions o~ the ground 
The general fishing ground has a IIN.d~ 
bottom and the speoies prefers soft mud, rich 
plankton and shallow coastal vaters. 
5.3 Io'iehins seasons 
5.31 General pattern of season(s ) 
!:.. stylifera ooours all the 7eU round on 
the west ooast of India, but 1s most common 
in the inshore waters from JanuaI7 to June · and 
in the offahore waters in September to Ootober. 
5·2 
14M 
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5.)2 Dates of beginning, peak and 
end of seasonts) 
At Veraval, the speoies Bupports a good 
fisher;,. during Ootober to December. In Bombq, 
the fishery starts 1n September and the peak 
seasons are during: September, Ootober, January, 
:rebruar;y, April and Mq. At Karwar, April, 
Ju17 and August are the main seasons for the 
inshore fisher,r. At Kangalore, the peak season 
18 from January to April. On the ~labar coast, 
the fishery starts in Ootober and reaches its 
<-, peak in February to~. At Alleppey, the 
flaher.r commenoes in Rovember and reaohes a 
1I&x1mum in Deoember to January. At ChellamulI, 
the percentage of the speoies in oatohes starts 
going up in Ootober to reaoh a maximum in Janu-
err. At N&rakkal, the species is prominent in 
the post-monsoon months, September and Ootober. 
In the trawl oatches of Cooh1n, it is dominant 
during September to Ootober and April to ~. 
5.4 Fishing operations and results 
5.41 Effort and intenSity 
Type of unit of effort 
)fost of the fishing trips are confined 
to single day cruises. A few larger commer-
oial vess~ls stay out for 3 or 4 days. Most 
ot the vessels use only a single net, except 
aome of the vessels which operate 'bull trawls' 
(pair trawling). 
Since the number of vessels operated dur-
ing various seasons is not constant and most ot 
the vessels perform single ~ cruises, the 
oatch per trawling hour is oonsidered as tpe 
unit of effort. 
Landings per unit of effort 
At Uochin, during the years 1951 to 19b3, 
the annual fishing effort deviated from an 
average ot" 3 595 trawling h to 2 011 h in 
1960 to 1961 and 4 944 h in 1901 to 1902. 
Corresponding total prawn yields exhibited 
fluctuations from an average of Id4 t to 104 t 
and 318 t in the respective years. The 
annual averages of the prawn catch/h of trawl-
ing for the seasone 1951 to 1962 were 52.1, 
60.5, 41.0, 39.H, 64.4 and 43.2 kg respeotive17 
{Georgo, Haman and Nair, 196H). 
Prawn " fishing conduoted by M.}O'.V. I Jheenga' 
in Bom~ waters during the years 1959 to 1903 
showed that catch/h of trawling varied from 
1.3 to 123 kg in 1959, 1.3 to Y{.5 kg in 1960, 
0.03 to 02 kg in 1901, O.~ to 16.5 kg in 1962 
and 0.2 to 31.3 kg in 1963. 
Total fishing intonsity 
Sinoe the shrimp industr,y of India is 
developing ve~ fast, the number of powered 
fishing boats is inoreasing year by year". The 
FHm/Sl06 Poraponaeopsis stylifera 
progressive total number of meohanised fish-
ing vessels in various maritime states of 
India has reaohed 5 013. 
5.42 Selectivit7 
Satyanara7ana (1965) has shown that 
trawls having different ood end meshee oatoh " 
different size-groups of prawns (Fig. 9). 
Small prawns of mean length 77 mID are oaught 
b.T net with ood end meshes of 23 mm in depths 
of 9-11 m, medium prawns of mean length 105 .. 
are retained by ood end meshes of 20-25 mm in 
a depth of 14 m, and big prawns of mean length 
118 mm are oaught in 22mID cod end. The relation 
of length to breadth of prawn is worked out to 
be. Bp - 0.15 Lp - 1.50, where Bp and Lp are 
breadth and length respeotively • • , 
Deehapande and George (1965) studied th. 
uss of tiokler ohains on the oatohes pJnd con-
oluded that the catch of shrimp per hour of 
trawling is inoreased by about 71% due to the 
attachment of chains. 
The results of operation of a 45 ft (14 m) 
otter trawl with and without long wings showed 
that the prawn oatoh was inoreased by 50% when 
wings were used. Another experiment oonducted 
with and without long sweeps for the trawl net 
also showed that the long sweeps inoreased the 
oatoh of prawns by about 50% (Kur~an, 1965). 
5.43 Catohes 
Total annual yields 
Separate landing figures for ~.stylifera 
are not available. Tables III and IV give 
landings of total prawns tor India as a whole 
and tor individual states. P.stylitera oon-
tributes approximate~ le% of the annual prawn 
oatoh of the country (Mohamed, 19610). 
Total annual yields from different 
fishing grounds 
Wide fluotuations ooour in the peroentage 
oontribution of this speoies to the total esti-
mated landings of .Bomb8\Y. DurJ.ng 1952-53 and 
1954-55 it formed 20.41"> of the total prawn oatoh 
landed at Sassoon Docks (Shaikhmahmud and Tembe, 
1960), but it rormed only b.l~ in the year 
19b5-66 when the prawn landings at this oentre 
were estimated to be 1 525.3 t. 
At Karwar, ou~ or the total estimated 1, 
ing of 10.24 t in 19b5-6b, E...otyl1f'era oon-
tributed O.t! t. 
At Mangalore, the speoies formed 31.~ of 
the total estimated landings at 1 030.4 t. 
At Cochin, the average monthly oatoh of prawns 
landed by meohanised vessels haa ~een estimated 
as 311 t and the percentage of P.etyll£ora 
varies in differsnt months from~.8 to 40.2. 
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TABLE nI 
Prawn 1 and 1 nga. ADd their peroentages aaong oruatao.aDa and oTeral1 
_arine noh 1aDd1ngs ot: lDdl.. (fro .. Koh .. ed, 1967&) 
Prawn 1aDd1ng. Percentage of Peroentage of total 
(tons) orustacean lan- marine landings 
d1ngs 
~5,191 9~.26 11.27 
65,436 96.90 11.19 
~,029 96.36 7.73 
62,768 96.85 9.18 
83,235 98. 'Ill 12.92 
81,593 97.54 12.45 
94,895 95·41 11.04 
78,544 97.08 9.64 
.iT.rage 77,461 97.14 10.68 
'l'ABLE IV 
Prawn landings and their peroentages in different atates o~ 
the vest coast of lnd.ia. \ Average of H Teare) 
(hoD! Mohamed, 1967a) 
State Average praw;n Peroentage of total 
lan~ing8 ( tons) marine landings 
Oujaret 6,983 9.07 
Mahar8shtra 40,605 52.73 
Goa 123 0.16 
J(y'sore 950 1.23 
Kerala 20,445 26.55 
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6 PROTE<.'TION AND MAlIAn EMENT 
6.1 Regulato;y (legislative) measures 
Io regulatory measures exist at present. 
6.1, 
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